The infrared spectrum of the monodeuterides of the alkali metals, sodium, potassium, rubidium, and cesium have been measured with a nominal accuracy of +0.001 cm using a diode laser spectrometer. Spectral lines of both the fundamental and the first hot band were observed for all the deuterides except RbD where only the fundamental was measured. The accuracy of previously published data on KH was also improved.
Introduction
In almost all spectroscopic investigations it is usually assumed that the Born-Oppenheimer approximation [1] holds. However, when dealing with high-resolution spectra of diatomic hydrides and deuterides, problems arising from the breakdown of this approximation are often obvious. A simple approach for dealing with effects of both an adiabatic and a non-adiabatic nature has been suggested e.g. in [2] in which a set of mass-independent parameters and mass-scaling coefficients are determined which reproduce the spectra of a number of isotopomers of a particular molecule. As part of our research program on the diatomic hydrides of metallic elements, in the recent past we have reported the determination of these parameters for a number of diatomic metal hydrides [3] [4] [5] [6] [7] .
The alkali metals are very easily vaporised, and as a consequence of this their hydrides have been the subject of frequent spectroscopic investigations. However, as a search of the literature soon reveals, massindependent parameters and mass-scaling coefficients have only been so far determined for LiH [8] .
A diode laser spectrum of potassium hydride was measured several years ago by Haese et al. [9] , In the present paper we report the extension of these mea-surements to the deuteride to allow the determination of the parameters mentioned above. During these measurements it became clear that the data published for KH [9] were not optimised. Therefore a few additional measurements on KH were also carried out. Diode laser measurements on NaH [10] , RbH [11] , and CsH [12] were previously carried out in this laboratory. Here we also report the results of similar measurements on the corresponding deuterides.
These new data, when augmented with the data on LiH and LiD [8] , allow the mass-independent parameters and mass-scaling coefficients for the hydrides of all the group I a elements to be determined. For completeness, the pure rotational data of LiH [13] and NaH [14] were also taken into consideration.
Experimental
The apparatus used in this work was essentially that used in our previous work on diatomic hydrides [3] [4] [5] [6] [7] . The radiation source consisted of a Laser Photonics diode laser head with lead-salt diodes from the same company. A CuGe-detector (Laser Photonics) operating at 12 K was used. The deuterides were produced by discharging (50 Hz) 10 mbar of hydrogen gas in a ceramic tube (1 meter long and 25 mm i.d.) which contained a few grams of the relevant metal. The power dissipated by the discharge (4 kV, 300 mA) was sufficient to raise the temperature of the tube to « 200 °C, 0932-0784 / 93 / 1100-1111 $ 01.30/0. -Please order a reprint rather than making your own copy. 
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Observations and Discussion
Using the hydride results [9] [10] [11] [12] as a starting point, little difficulty was experienced in observing and assign-ing transitions of the relevant deuteride. The data accumulated for NaD, KD, RbD, and CsD are shown in Table 1 a. As can be seen from this table, with the exception of RbD a number of transitions for both the fundamental and the first hot band were measured. As previously observed with RbH, the spectra of RbD were relatively weak and considerable difficulty was encountered in observing hot band lines. In the case of potassium hydride, it was noticed during the fitting procedure that some of the published data for KH [9] were slightly inconsistent and a number of lines were remeasured for this species. The data set used for KH is given in Table 1 b.
The data of Tables 1 a and 1 b were first fitted to the usual Dunham equation [18] for a state:
In this case an independent set of parameters for each isotopomer was obtained. These are shown in Tables  2 a and 2 b. In order to determine the mass independent parameters, Uij, and the mass scaling coefficients, A {j , for each hydride, the combined data of Table 1 and those available from [9] [10] [11] [12] were fitted to the equation given by Watson [2] 
where n is the reduced mass of the molecule, M(H) and M(X) are the ratio of the mass of the electron to that of the hydrogen atom and metal atom, respectively.
Past experience [3] [4] [5] [6] [7] has shown that the mass scaling coefficients for the metal atom usually cannot be determined since the ratio m e /M atom is often very small. This is not the case for LiH, and here two coefficients for the lithium atom are determinable [8] .
The results of fitting the accumulated data of LiH, NaH, KH, RbH, and CsH to the above equation are shown in Table 3 . In order to allow a meaningful comparison of the results obtained in particular the mass scaling coefficients, it was important to fit the same number of parameters in each case. Since the number of data points available for each compound varied, as a result of the attempt to maintain uniformity in the number parameters fitted, the fit obtained was not necesssarily optimized in each case. However, the discrepancies produced by following this procedure were small. Additional fitting parameters produced a slight improvement in the overall fit of the CsH/D data, but this was the only case where appreciable effects were observed.
As can be seen from Table 3 , almost all of the mass independent parameters (l/'s) decrease monotonously on going from LiH to CsH as a result of the increasing mass. The only exception is U 03 which appears to be exceptionally large for LiH and anomalously small for CsH. However, this parameter is relatively poorly determined in the two cases in question.
The mass scaling coefficients are in essence simple fitting parameters which account for effects arising from both adiabatic and non-adiabatic sources. Since we are always dealing with the substitution of protium with deuterium, to a first approximation one would expect the contribution from adiabatic effects to the mass scaling coefficients to be constant for all the hydrides, and variations to arise mainly from nonadiabatic effects.
As can be seen from Table 3 , the coefficients of the three parameters with the largest numerical values (i.e. U 0l , U 20 , and U 10 ) are very similar for all the hydrides. The values for A" 0 , A 20 , and AQ, are, to within their error margins, almost constant. However, the values of A vary considerably. This is partly due to the fact that this coefficient is generally poorly determined (e.g. KH), but in the case of CsH the value obtained has a reversed sign compared to the other hydrides. As already mentioned, the fit of the CsH/D data could be improved by also including A" 2 as fitting parameter, but this has very little effect on the value of A", obtained.
There is no question that the change in A", is statistically significant, and it seems possible that the origin lies with a varying contribution from non-adiabatic effects to the coefficient which is most pronounced in CsH.
